T he aim of the present study was to evaluate the strong or weak aspects of an interactive study module introduced during the "Cardiovascular and Respiratory Systems Subject Committee" in the second year of the medical program. Five study groups consisting of 25 students attended two-hour module sessions for six weeks with the same tutor. According to the module assessment questionnaire, the majority of the students assessed the module as excellent or good. The students reported that they had gained not only in knowledge but also in skills development. The general opinion of the students was that both the organization and the implementation of the module met their expectations. Nearly one-half of the students reported that their expectations with regard to the educational environment and the participation of students were fully met. The major weakness in this new educational trial appears to be assessment of the module.
In recent years, medical educators have been challenged to develop new, innovative, and creative educational materials that will enhance problem-solving skills and encourage small-group discussions that will engage students in interactive learning (6) . Active learning, based on the concept of the "learner's autonomy and independence," has gained momentum, and the focus of control has shifted from teachers to learners, leading to greater responsibility and encouraging self-learning. Besides the willingness of students, active learning also requires 1) empathetic teachers, 2) a more learner-centered curriculum designed toward learning with increased capacity for detachment, critical reflection, decision-making, and independent action, and 3) an institutional setting that promotes interaction (9, 10) .
Similar winds of change in education have also affected the medical curriculum of the Marmara University School of Medicine. In the curriculum, physiology is taught with standard didactic lectures, along with the other basic sciences, during the first two years of the medical school, with interdisciplinary interaction. In the academic year 1999 -2000, so-called "interactive study modules" were introduced to serve as an adaptational bridge between the traditional lecturebased curriculum and the new curriculum consisting of interactive learning methods.
scribe the basic principles of antihypertensive treatment. In addition, by encouraging the active-learning process through interactive learning methods, students were also expected to gain skills in literature searching and problem solving. Therefore, the aim of the present study was to evaluate the strong or weak aspects of the implemented module to improve or guide the related educational activities.
METHODS
Educational setting. To motivate the faculty for student-centered interactive teaching techniques and to optimize the use of small-group teaching methods, five-day courses were given to faculty members, including all tutors of the Hypertension Module (authors of the present study). During a preparation period of two months before the module, the aims and objectives of each session were prepared based on the target gains of knowledge and skills. In an attempt to standardize the activities of each study group, a tutor's guidebook was prepared. Similarly, study guides for the students, including the outlines of daily activities, subjects, checklists, and sources for self-study, were prepared.
Students were divided into five study groups, each consisting of 25 students. Groups attended the twohour module sessions for six weeks with the same tutor ( Table 1 ). In the program, an extra three hours were given each week to be spent in the library or the classroom for individual preparation for the forthcoming module session. During the session, each group was further divided into smaller groups of four or five, and they were given extra time to prepare a particular part of the session as a group. Each small group gave an oral presentation of 10 minutes, followed by five minutes of whole-group discussion. The tutors and the students wore name badges to facilitate communication. To achieve standardization among the tutors, all tutors were reponsible for following the timetables. General goals and learning objectives of the module were determined by the tutors, whereas detailed learning objectives for each week were specified by the students (Table 2) .
On the first day of the module, the students received instructions concerning the program, and the roles of the students and tutors were defined. The students were then given a written case. The case was about a second-year medical student on a plane who meets a hypertensive patient and finds himself helpless in approaching the case. The students were asked to answer the questions, "What do you need to know to understand this case?" and "What would you do if you were in his place?" After working in small groups, the reporters presented the topics they needed to learn. The outcome of this first group study was used by the tutors to frame the general goals and learning objectives of the module. Moreover, at each session of the module, flashbacks were made to different components of the case.
In the second session of the module, students were given a chance to follow a demonstration of indirect blood pressure measurement using a sphygmomanometer, and then they were given sufficient time to try the procedure repeatedly to develop their performance skill based on the consecutive steps of the prepared guide (Table 3) . During this session, smaller groups of three students were formed. While one of the students made the measurement, the other two completed checklists to evaluate the development of the skill. This procedure was repeated until each student had applied the steps correctly and in the right order.
Evaluation. Student assessment, which had a 10% impact on the total subject committee score, was composed of three components: 1) the average score of daily individual performances (i.e., participation in groups and presentations throughout the module), 2) group score given to the presentation on the last day of the module, and 3) a posttest in multiple-choice question (MCQ) format, prepared to test whether the major learning objectives of the module were met or not. At each session, the individual performance of each student was evaluated by the tutor, using standardized checklists of performance, evaluating the intellectual and communication skills of the students. On the last day, group performance charts were used to evaluate the performance of the groups, who used the role play technique in simulating the clinical pictures of the hypertension types outlined by the given keywords of case scenarios (Table 4) . Apart from these, a pretest composed of true-or-false questions was applied on the first day of the module to evaluate the background knowledge levels about blood pressure and hypertension. In both pre-and posttests, different learning objectives were covered using different types of questions, and these reciprocal objectives were then compared to identify the level of gain in knowledge accomplished during the module.
A "module assessment questionnaire" (MAQ) was distributed on the last day of the module ( 
RESULTS
The module assessment questionnaire was returned by 95% of the students. Regarding the overall scoring of the module, the majority of students marked the scale as excellent (65%), good (27.5%), or fair (5.8%), whereas 1.6% scored the module as poor. When responses to the questionnaire were evaluated as a percentage of the total number of students who returned the questionnaire, the module was found successful in organization (84.9%) and implementation (59.7%) by most of them. In addition, tutors were found good in attitude (84.9%) and in coaching the groups (78.2%). In contrast to this consensus, only one-half of the students were fully satisfied with the educational environment created during the sessions (Table 6 ). Many students reported that the module was "very detailed and well organized" and "a good combination of entertainment and learning." Some others stated that the time given for either "preparation" or "discussions and summaries" was not appropriate compared with the "extensive material."
Compared with didactic lectures, although many students found both types of classes well organized, timing and programming were found to be better in the module sessions ( 2 (3) ϭ 29.7, P Ͻ 0.05; Table  7 ). The majority of the students found that both types of lectures were given in a complementary and goaldirected manner ( 2 (3) ϭ 68.1, P Ͻ 0.05). The social environment, creating a peaceful atmosphere in the class, was found to be very high in the interactive modules compared with didactic lectures ( 2 (3) ϭ 121.5, P Ͻ 0.05). Although a significant number of students had no preparation before the lectures or modules (35.3%), most of the students (57.1%) signified that they had studied only before the module TABLE 3 Guide for indirect blood pressure measurement I ϭ insufficient: step is not applied at all, applied incorrectly, or applied correctly but not in the right order. S ϭ sufficient: step is applied correctly and in the right order but has missing points and/or needs warning/help from the tutor. P ϭ proficient: step is applied correctly and in the right order without any hesitation or help.
Steps of the procedure Number of trials 1 2 3 1. Have the patient sit in a comfortable position and place the arm on a table or desk, raised to the heart level. 2. Wrap the correctly sized cuff smoothly and tightly around the upper part of the bare arm of the patient. 3. The cuff should fit tightly, but there should be enough room for you to slip one fingertip under the cuff. 4. Be sure that the bottom edge of the cuff is 2.5 cm above the crease of the elbow of the patient. 5. Put the stethoscope earpieces into your ears, with earpieces facing forward. 6. Place the stethoscope disk on the inner side of the crease of patient's elbow. 7. Rapidly inflate the cuff by squeezing the rubber bulb to 30-40 points higher than the last systolic reading of the patient. Inflate the cuff rapidly, not just a little at a time. Inflating the cuff too slowly will cause a false reading. 8. Slightly loosen the valve and slowly let some air out of the cuff. Deflate the cuff by 2-3 mm/s. If you loosen the valve too much, you won't be able to determine the blood pressure. 9. As you let the air out of the cuff, you will begin to hear the heart beat. Listen carefully for the first sound. Check the blood pressure reading by looking at the measurement gauge or mercury column. This number will be the systolic blood pressure. 10. Continue to deflate the cuff. Listen to the heartbeat. You will hear the sound stop at some point. Check the reading on the measurement gauge or mercury column. This number is the diastolic blood pressure. 11. Tell patient the measured blood pressure values (e.g. systolic/diastolic: 120/80 mmHg) and discuss upon request. 12. If you want to repeat the measurement, wait 2-3 min before reinflating the cuff.
sessions ( 2 (3) ϭ 129.6, P Ͻ 0.05). Students used "effective listening" in both lecture types to "learn in class" (P Ͼ 0.05).
In general, students were of the opinion that the assessment criteria of the module were appropriate (64.7%; Table 6 ). Pretest of the module in true-or-false format showed that the preexisting knowledge of students about "definition-classification and clinical findings of hypertension" was the highest (65%), whereas the questions related to "secondary hypertension, target organ damage, and treatment" were answered by only 40% of the group. Regarding the average individual performances and group performances recorded by the tutors using the assessment charts throughout the module, 85% of the students were found good or very good. However, the number of the students with passing scores (50 of 100 points) at MCQ exam was only 59%. Apart from these quantitative data on the performances of the students, in nearly one-half (46.2%) of the students' opinions, assessment of both the module and the didactic lectures was found to be nonobjective and incompetent ( 2 (3) ϭ 50.3, P Ͻ 0.05).
It was evident from the responses that only a small group of the students required extra time to study before the exam of the interactive module (5.9%), whereas the topics of didactic lectures needed to be reviewed more before the exam ( 2 (3) ϭ 58.7, P Ͻ 0.05; Table 7 ). Although less credit was given to didactic lectures (10%) in the storage of information, 26.1% of the students felt that the acquired knowledge during the module would be long-lasting. However, others (32.8%) claimed that the information obtained from either of the lectures would not be remembered in the long term. When students were asked to identify the gains in three different fields of learning, 24.4% indicated that they had acquired knowledge, skill, and attitude change at the same time at the module, whereas some of the students gained knowledge and skill (21.8%), skill and change in attitude (8.4%), only knowledge (12.6%), or only skill (16. 8%).
DISCUSSION
Most of the students found the module instructive, well constructed and worthwhile. They defined the module experience as a dynamic, comfortable, and interactive process during which they found themselves learning effectively in the classroom. The general opinion of the students indicates that both the organization and the implementation of the module met their expectations. However, the expectations of the students about the educational environment and their participation were not fully met. This finding may be attributed to the large groups and limited time given for the module, which reduced the outcomes of the module. The students reported that they had gained not only in knowledge but also in skills development. The major weakness in this new educational trial appears to be assessment of the module.
Regarding the organization of the module, students were satisfied with different aspects of the program, including realistic goals, objectives, and schedule of the module. In addition, the application of the predesignated program was found successful. Several students indicated that hypertension, being a frequently met health issue, was a suitable subject to select. Students appreciated that the module was presented in a detailed manner and that they were asked about their expectations on the first day of the module. From the tutors' point of view, the extensive work done on preparation of the module organization developed an effective interaction among the tutors, which was in turn reflected in the organization of the module program. In support of this notion, the comparison of didactic lectures with the modules indicates that the organization and implementation of the didactic lectures were not as satisfactory as those of the modules. One of the factors that may be responsible for this difference may be the limited cooperation among the instructors of the didactic lectures. "Time given for the subjects in the schedule and monitoring of the subjects was relevant and applicable." "Programming, timing, and application of the timetable were realistic." "Subjects were given according to designated aims and objectives, and they were complementary." "Pleasant and comfortable social environment in the class." "I was prepared for the subject since I had self-study before the class." "I can learn during the class by effective listening." "My attention was kept alive during the whole lecture." "I needed to review more before the exam." "Assessments were objective and competent." "I acquired 'long-lasting' knowledge." "Self-learning is an alternative and effective means to have a similar gain."
According to Chickering and Zelda (3), learning is not a spectator sport and students do not learn "by simply sitting in a classroom listening to the teacher, memorizing prepackaged assignments and spitting out answers." Students must talk about what they are learning, write about it, relate it to past experiences, and apply it to their daily lives. So one of the factors useful in effective learning may be the effectiveness of small-group study, a pedagogical method that promotes student participation in class and increases students' interactions with one another and with the instructors. It is well known that when the proper social environment is present, effective communication and interaction between the group members lead to the "feeling of doing something very necessary," by which concentration on effective listening, willingness to participate actively, and curiosity of the unknown are processed. Teamwork during the sessions, oral presentations, and discussions are known to require a high level of cognition, including analytical thinking and synthesizing, which results in the improvement of communication skills (2) . This issue is also supported by Nekvasil (8) , who stated that, by detailing the material orally, the student was forced to make her/his explanation more concrete and specific, which in turn facilitates the student's selflearning and reinforces long-term memory (4, 5, 7). Our students reported that they retained information of the module relatively longer than when they were passively instructed and claimed that the requirement of repetition before the exams was less than that before the didactic lectures. Moreover, the applied module served in gaining of both knowledge and skills, with some change in attitude, whereas the didactic lectures have a limited impact on the latter two gains.
Among all assessment criteria, individual and group performance assessments were regarded to be ap- propriate by the majority of the students, and the results also show that most of the students' performances were good or very good. Last-day role plays were found very useful and entertaining, and the students were very competent in enabling mutual interaction and creating a positive learning atmosphere. However, the level of success was not that high on the multiple-choice (MCQ) exam. On written expression, some of the students mentioned that the MCQ exam was "very difficult and questions were related with very detailed parts of the subject." This finding showed that, in small-group studies, in which active participation of students is included in addition to assessment by performance, structured tests measuring "analytical reasoning" (Objective Structured Clinical Examination or Clinical Objective Reasoning Examination) would be more appropriate.
It has been stated that active learning causes a shift in roles for both the teacher and the student (1). The instructor, who is responsible for presenting information actively to the students in the didactic lecture, has a more indirect role in the module. Although the students were expected to be more responsible for their own learning process through the preparations, presentations, and discussions, students showed some resistance to adapting to independent learning principles. For instance, there was a tendency to ask for a confirmation of knowledge from the tutor, which appears to be a remnant of didactic lectures. This supports the notion that the tutors are envisioned as another source of information. Nevertheless, both the tutors and the students seemed to enjoy the interaction and collaboration that this module encouraged, which was lacking in didactic lectures.
In conclusion, the hypertension module was an interesting, worthwhile, and useful experience for both students and tutors. Our experience demonstrates that well-structured and -organized small-group studies covering common health issues may be beneficial in encouraging self-learning, and equal and adequate effort must be made to innovate the various components of the educational design.
